all subsequent measurements were done by the students. All subjects involved had to wear rubber gloves during all maneuvers in which blood was measured or handled.
If there were no special problems, e.g., gravidity or diseases, the blood of each student of one training group was studied, i.e., three to five blood samples were measured in parallel within 5-6 h on one day in one experiment.
The students were allowed to have alternative breaks, i.e., they measured not only their own but sometimes also the blood of the other members of the group. However, each student had to note his or her own data, put them into a computer, and print out the resulting personal curves (see Figs. 1 ISE Analyzer 988-4 (AVL, Graz, Austria). Hematocrit (Hct) was determined using standard equipment. Then the remaining blood sample was subdivided into three parts of -1.5 ml each that were separately filled in plastic Eppendorf tubes. These tubes were kept in aluminum blocks either at 1°C in a refrigerator or at 20 and 37°C respectively, in a temperature-controlled water bath. During the experiments the blood was not stirred or moved in the tubes, but the tubes were carefully shaken just before the measurements.
In the blood samples the measurements of the ion activities or concentrations, respectively, were repeated four times in intervals of 1 h. Because the Hct of the women and men involved differed slightly, [K+] increased significantly and nearly linearly within the 4 h of blood cooling.
In contrast, at 37°C the plasma (extracellular)
[IV] clearly decreased, but this response mainly developed within the first 2 h and then the concentrations stabilized at new levels that were significantly below the baselines. At 1°C the blood cells of female students had a greater K+ loss, but these small differences between women and men became evident only when the changes were related to the same Hct of 45%. Moreover, the decrease in the plasma [K+] in the blood stored at 37°C was significantly more pronounced in blood of male students.
As shown in Fig. 2 , the plasma [Na+] decreased clearly when the blood was kept at I"C, whereas after 4 h at 37°C with two exceptions, the plasma [Na+] were found to be higher than the baseline values. With respect to [Na+] , no significant differ- At the end of the whole training course, when the students were asked to say (anonymously) which of the experiments of the course really gave them information which they thought they could use later on when working as medical doctors, the experiment described here was always at the top of the list.
Figures
1 and 2 are now used in our physiology training course to show students the typical ("average") responses to be expected in the experiment. During the actual experiments the students can compare the data of their own blood with the average responses.
As the leader of the group, a medical doctor, is always present, each student has the opportunity to discuss her or his questions and ideas with both the leader and the other students of the group.
The experiment presented here is technically simple, stable, and remarkably reproducible, and it enables us not only to demonstrate to the medical students a number of physiological phenomena but also to draw at least five physiologically and/or clinically relevant conclusions.
1) The experiment clearly shows that human blood cells lose K and gain Na when they are stored at 1°C (Figs. 1 and 2 ). This is, of course, old knowledge of transfusion medicine, but it should be demonstrated to medical students because they must be aware that blood stored for a longer time at low temperature loses its ion gradients. in the blood at 37°C (Fig. 2 ) are in agreement with this assumption. These changes of the plasma [Na+] were not significant, but this might result from our methods, because the sensitivity of the sodium electrodes we used was much lower than the accuracy of the potassium electrodes.
4) The statistical evaluation at the end of the 1992 training course revealed another surprising and, to our knowledge, so far unexplained result: the plasma K+ rose slightly more at 1°C and decreased significantly less at 37°C in the blood of the young women than in that of the young men. Inasmuch as the responses of the [K'] were related to the same Hct of 45%, they cannot result from a different number of blood cells and might thus indicate that the blood cell membranes of young women have a higher (passive) permeability for Na+ and K+ and that their Na+-K+ pumps are less stimulated by a temperature of 37°C. Again, we frankly tell the students that apparently the reasons for these differences between young women and men are unknown.
But we also let them know that there are data suggesting that, among other (hormonal) factors, the use of oral contraceptives might be associated with both increased leakage of K ions from blood cells and changed activity of ion transport mechanisms (4). To our thinking, also, students should experience and realize that there still exist unexplained phenomena in Biology and Medicine. 
